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BE B# URZAAALRE(DCS)KESERILE T A LT L(KOA) EFH ., Hik #R#F
2023 F 11 A—2024 57 A M EHKFH —ERELATTLETHKOABF 4446, KA ALK F
F RS AN BA AR, M6, AT BEIER ., AN BT FTHELLT, QMK LR
(20 min/ R ,3 K /J8 ,# %2 B ) A2 )| %4 (30 min/ K, % 10 min K & 3 min,3 K/ B, E#F %38 ), B4
FEFARIET AR LB 2 2R B IR BRI, oA e Bk 3 KB ) B R R, TRy B 3 A
BB F K EMI R, AR A BBREMGIE LR SO R, L% FRAIR R R, RIAEFTIE LG ek L
F PR A ALY AR, R4 AR S E R AT AR, RSB IR 2 mA L, 20 min/ R 3R/ B AHFEE T 12K, 4
TRF AN dAFET TRE 1A EFREFATHRRE, RALSS 2T 552950 254370 %
FHAAR(FR T Tk TR IERETSR)RA TS5 EZH T AR FNEF X T EHF S
R (BE/ M/ SR A 6 R d /KT /K @ &) A AL B ) s R A X Bith ol & T X474 (KOOS)++
MR T HRREER ER BFETEDRA ZHRRDEABRBEXTHALETRE); RAAL
S —AFAF MR (TUGT) M & F A B It h B 2R R A, R O FHAok: 587k
B2 EY KPR e 295 (P<0.05), L4488 5 WA 2K (P<0.05). 524, X
B ey K FRHYPREZH(P<0.05). @M M REATEFSHE . 5ETAER, 2MBTEHR EX
R A KRB FEFHCEYA R H(P<0.05);RET A AL XTI A EH A BHER(P<
0.05); B % F N& /A EH BEAK(P<0.05), SR, XIEAM XY RW AL KRB EHNTEYNA
22 FH(P<0.05); XY RKREDEFHEEHAR L H(P<0.05), @ KOOSH4 5857 a1 bik, 24477
JEIER R AR EF BB RAEE IRL T AR AEEREFES A KOOS B4 R 5 (P<0.05).
Lt R RIS G T VG R R VB R ES) B AR AR R IR AT AR A FEREIFES A KOOS B
AR F FH(P<0.05), @ TUGT: 5357814 ,24078 77 )& TUGT 38 B 4542 (P<0.05)., 5T R4k
AR T )6 TUGT A R #42(P<0.05), B &AM 677 18,2 403 RARE BRI 12 )9 448 %
HRRR, i ZAAABRNBKRSGELET TARKERT LT XEL T8 LT EW AR
Fofl AT RREEDCE X T HRRES DRBEBDRS, ZARKS AFERIET A,
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BB E 7 % (knee osteoarthritis, KOA ) J&—ff
B UL A AS AR AR PR DG B L B AR T T A U
DL BN FLERS AL B IR , KOA 4BR & R 2% A4F -
THa % Bt 2050 4F K 56 1K 74.9% ", 10K 4
BH FHE VL At Sl R DTEH £ 3 i . KOA By
PRI 32 ST P ERE D S DR A2 FR , ki
SEOLA R S PTIE EgE ERR
F P PR AR R AR AR O R . H T
BEXF KOA Il IRIG ST 70 9 T ARIGS Y (A2 AR W R
2 A E A LLEAE T ARIBYT (L6 1 IR254 |
JRERTESS LU BG4 ) o AE T ARG, Ll
YTk WA IR MBS AE MO R ER
7 PRI TC QI 22 4t R TEA vk , 9 B 4 v
PR R 0 KOA 19— ZR BRIk, (2 WL
2T RAFAE R 22 57 B 50 357 6 391, BB B v 5k
Z 85— BERAERIRIT T 5 BRI R R A RO R
PRSI A0 T RIS 7 A S I R BF ST 3B VI 5K .

22 P LI HE R (transcranial direct current stimu-
lation , tDCS) &8 X4 A AR AR APENRG R A , 7ER 22
R 5 40 I 2 IR 3 SR, N ] T 8 i e PR
I, BRSO £F 4R U A . ARWFSR
FHDCS B H LRSI 7 IR B O R B IR H]
TR A = AL 35 i R GERALTEAS , LU i IR
THIT R IRE
1 R
L1 il iebaii
111 2WitrE FEChEE T RSITHRM
(2021 4ER) )7 T KOA S bRt .
L12 ARRME O LU MR 20 RAEAR
Y 58 B U PE 43 (Visual Analogue Scale, VAS) =

3433 4FEIE 40~80 %, PEIANER ;B 1 Y R
2 J& Kellgren—Lawrence (K-L)7r%% 1 ~ %%, X £k
PR T N ICBOR i B RS s @ AT 1R R
P AT AR A SR YT B AL RIS s & B35 01 (W)
LB S IRTT, AR B R R
1.1.3  HEBRARME O MO fELE ™ F Mk HELL ST
BV FE I 25 s @ & IF M d O i LR RS
LRGeS POKE B s B A IF RO I T
PR 1 bR S5 % J AR 5 R 8 ZR GE s s @ 7
FEOCTT FAR s sk 4 428 N & W) s & BB A7 K
FORAFE R A kX6 FEL 3 AR
114 Pk S5BERE O A3 T0E iR 2T R
B30T NBOR R FIWTT T 4 @ & B ™ 5 B mIAE
PRI BAE , 75 R A HAGTF ik, Ok Ak ST e
(3 AR5 A TR el T 17 5% i A 5% 45 2R 100 HoAth 25 4 w3
I7 ;@ ZiRH E ORI AT .
1.2 —fEvert

PEFE 2023 4F 11 H—20244E 7 A W JL E R K2
SRR RE R TI2H0A B 44 6] KOA B35 1E bt
FXT G, K HAE 2R BE AL T 3% (https : //tools. medsci.
en/rand ) 43 A X BB ZH RIS 2H , BE2H 22 45, Bl AL 43 Bic
JF B0 BT T 4 i B R B B P gk AT o
Bic B , BF 58 N B a2 2 3 25, $5  Pr R
2 AR X G 43 T 2 M I AL, 323 R RS 43 LA
o 220 AE RS RER AR 1 48 2 (body mass
index, BMI) MR 0 Al K—L 73 2% 55— 8 ERE b 582,
ZRW TG FE X (P>0.05), WE1, KI5
WS BURTIE[ ALY SN 23 PR VR VR 3 (S L
FAZ A E (L5 £ 202300019-02) , HL7E 0 [ i R
% b OB CEE B 5 ChiCTR240008
9958)

R1 28—mRERER

Table 1 Comparison of general data between two groups

R i/ BMI/ ) KL /%%
ZH 50 1 ———— AW/ (Rs, '
I B R ) D (ees,kg/m?) el A0 T4 4% M%
X FR2H 22 6 16 61.45+7.61 13.50(6.00,24.00) 26.12+1.46 13 9 4 10 8
RIGH 22 8 14 57.86+6.56 11.00(6.00,18.00) 24.98+3.23 8 14 4 13 5
2 F & (T IR 7 BRIP4 BRA |, 5 . KJ-6200C #1)

2.1 BITJIE

211 EMREIRT 24w MEER
BAERR YT AIE s I Zx

2101 BBIRYY IR R 2 8 6 BRI A

=

s
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HEATEOCTIRYT L 20 min/ ¥R, 3K/ 8, D13 20 W, LA
B IR BN B R ERYT 2
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iE #2430 min/¥K , 4 10 min /K& 3 min, 3 %/,



SRICIEAT - 281 EL L P OB 13 B A TR T TR 1Y 4 AR (2 )

FEE3 . O HERER SRR - S A0 T B
TET ORI AERE R B Sl 4, E 00 X, Rk
2o @ MUk MLNSZx s BB A A A R . B
A LY 25 - AR MO i IR P 3 ks o @ R 3897
T s SN 3 = RO R B 1 /€ /8
212 XHRAH 7R RLRE AT R BE A sz 28
RERI R (Y

T 58 3 1z 3 ook 72 b fdt AT 2 s o 48 o .
Tt FEL SRS IO ] 5 8 o s 7 R A A BR N ], AR
5 :18200) [A] 26 S FL N . 2EE 14T 3 em X5 em
R, & DA A R4, 0.9% NaCl i RIZ I,
A7 15 A S ERAH DGz Bl K X, BHAR Sk R X
il 497 9 iz s Bz J2 M1 I, B B Sk R (] A ) HIE I
X SOIX . Hl L FAE 30 s WM O mA FTHEI2 mA,
TG S B B Y R, 7557 BPF 30 s AN 2 mA TR ]
0mA. 20 min/¥K, 3K/ J8, FFEEIR97 121K
2.1.3 ERd TER LRSI YT IR R A
Pt L TR R A  A  EE R  R R  T)
X HRZH , 22 SCHR [ 8—10 JBERRHIS S BOR A A 1]

ER AN o L e il | IS e R e S |
T2 2 B BB R TG, R W E VA St )
2.2 WMEEHrhs

AR I AEIR T TR LR a0 1 d FRYTY 58 s
1 dXf B F AT LA T 8 PEA
221 HArYige RHESH —HL S50
R (VL ER BT RHE A PR A, #145 : Real Gait
20 M B E AT IIRE . FEAE LK PR
P A S L. B AR I3 K
WP S48 . MR LA T, ) 835 A 0 T
I AT DR, LE B AT IE N AT AE P DR
SENASOI 7 |, W LIRS | 42 BRI AR A0 A7 5
TR UR 2R B E He AR A 01T N B 15 S a1k
AT HENY o 20K B0 W 4 T A D S R I R RS
Bfe J1 T B 5 20 00 S AH SR B O 50 BT A
(] A8
222 XWisdi¥ZSH RH BB
W RGN BH X B8 WERHE DT
i R v/ TR /R OGO AR T/ 7K T/ 0IR T
AR LIRS 00, Y X i& s i 5
RY S )5 ] — B R IE (+) , 5 OB id 2k £
(=) BTSRRI R 7 ] o ST 1Y = 4E3 8 ff B 257
B WL AR B RE 7« < R T B DG 1% sl [
AL TAT S B AR M 5 7K T 1T 2 B B R A 5 AR T T

iz h I RERE AT S AR M
2.2.3 EXRATIIARE RO B4 A G R
P43 (Knee Injury and Osteoarthritis Outcome Score,
KOOS) WA G Ry TR IRAS . E AT
AR H G B 3z sh AR R T8 DL R B OGT A G R
TG 0T 5 AN YERE BN YEEE PSR 0~100 73 07048
T 22 RAS 100 AR AFIRAS
224 UIferEREShAE ) SRADE S -A7E T
(Timed Up and Go Test, TUGT) "2 34/ F 35 D fig E#%
AET) . BOREBFH WA R TR T L, m i
3 m, RIE S HOE g IR AR o AR
B B AT RE PR 58 X LL i1, OF HARIE R
Ao THITT A BRI IR u B IT AR T, — EE)
Hog AT G500 10 55 A FH I 1] o > AR ) 6
3K, 2 Y I e (] ) B %220 10 min, 3R BCA 08 s
TPECSFE . TUGT I [A] B, e B 35 R AR
HINREPER S e 1B 2= G755 L8 BRAE X
K)o
2.2.5 RV fERIT AR S DI EEIR D
SR2ABE R A B, f45 (DCS ¥R Y7 I Y
B JER A0 B0 (AR R R 2L B ) DL bz sl
SRAH OGN IE (IR B LA R O AT . g%
954 ) IEXS AR B AT ITAL
23 SEJiik

K HISPSS 26.0 Geit i fF it 4 Bt or#r o i
FERHIR A IEZS 2370 LA (245 ) F27R , 21 0] FR3ER FH MG
SEREAS K0, AN PR T X FEAS ¢ K 4 5 3
RN IES 40 LA LM (Pys, Pys) 13278, 2 1H]
L AR PRI REAS BRI 560 , 28 N LU AR E X R AR
Wilcoxon f5 BA K 45 . P<<0.05 425 5 HAT Gi 12

3 & R

31 24l nin AT ohherbER

IR R LR 2 iR SR A K B B IRy
B 8 T (P<<0.05) , SCHEEAH A 43 b B B AR (P<
0.05). SXTHRA I, I dGIT e K AP
W B (P<<0.05), WLE2,
3.2 24LIRyT RinE BRI Th A Lg%
321 24T ETEHOCTIIR S LAY 5IRYT T
FbAsE, 2 IR a M8 0G5 T i B R AR T B R
I TR (P<<0.05) , ZME A B B I B (P<<0.05) o
o) HE A b, X0 2 5 O 1 S il A B L ORI
BIE FI I B R (P<0.05), W3,
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®2 2HEATHIRSITIRELLE (3s)

Table 2 Comparison of walking function between two groups before and after treatment (x+s)

20 %] e : K /m ‘ﬂ%‘ﬂ_i/(m/s) f?%*ﬁﬁﬁ?\tl:/%

TRITHT BIT A bER ARl BIT I JRITHT NE D]
Xt e 2] 22 0.50£0.08 0.54=+0.07Y 0.93+0.13 1.01+0.13Y 64.46+3.18 62.31+2.03"
A5G 22 0.49+0.08 0.5740.05"% 0.97+0.15 1.114+0.13"% 63.86+3.20 61.904+2.22"
3 o — Hiig/m - — Wi/ (5 /min) -

TBITTH BT IS IRYTHI BT

X 2] 22 0.99+0.10 1.0740.10V 120.61+8.84 125.44+11.57
N | 22 0.99+0.11 1.07£0.16" 125.50+7.87 130.18+13.42

HSIRITAT LS, 1) P<0.05; 5% R4 HL#E,2) P<0.05.
Note: compared with that before treatment, 1) P<0.05; compared with the control group, 2) P<0.05.

R3 2EBTHIRBRETENELLE [ (F5)/M(Pys, Prs) ] ‘
Table 3 Comparison of motion range of hip joint between two groups before and after treatment [ (x+s)/M( Py, Pys)] °
E= I QR 4 1 Jit it £ 3 AT A A 3 SRS PR e £ EE
— BIFRT 36.2144.53 17.35+8.62  14.00+4.94  3.47(2.21,5.44) 11.45(9.52,17.80)
o JBITE 38.4944.85Y 19.13+7.14  13.294+4.58  2.11(0.19,4.06)" 10.67(5.35,14.80)
Hd 22 JRITHT 36.731£3.84 16.26+4.95 12.82£4.03  2.84(1.17,5.35) 11.58(6.05,15.37)
PR WITE 41.2743.77Y2 18.26+4.85  13.40+3.07  2.70(-0.90,3.81)"  11.85(7.62,14.52)
Bl B BfE SN B IR T 1 B IR T BhE AR 7 2h 7
g 22 YRITRT 13.30(10.33,16.98) 49.7443.67 18.13+3.90 13.36+4.29
BITIR 15.37(10.81,18.26) 51.32+3.33" 18.96+3.78 12.67+3.83
w2 ey il 12.80( 7.51,17.74) 50.734+6.57 16.45-+4.29 12.7146.29
PR BITIR 11.13( 9.10,16.73) 53.55+3.87"% 17.75+4.05 12.47+3.53

T HIRYTHTILEL, 1) P<<0.05; 5 X IRAIILEL,2) P<<0.05,

Note: compared with that before treatment, 1) P<0.05; compared with the control group, 2) P<0.05.
322 24DAYTRIEMOCTTE S A Hinyran MU EAE (P<0.05). SRR ML, a4 ¢
P, 2 36T e TR DG s it A B L O R T 3% 20 31 ] ORI Bl B A I R (P<<0.05) . W3R 4.

T4 2HEBFEIRBEETENELLR (v£s)/M( Py, Prs) ] ‘
Table 4 Comparison of motion range of knee joint between two groups before and after treatment [ (x+s)/M(Pas,Pss)] °
E4E R 171 G 0 1 Jeth i A fH e £ ) PNIE F HINE 1 JE PR
S WITHT 51.68+9.22 3.71(-0.02,6.48)  3.65(2.20,7.20) 17.51+6.93  6.63(4.67,11.20)
. YAITIE 55.084+7.26Y  3.27(-2.3,7.16) 3.42(-0.96,5.34)  18.814+7.28  9.93(6.66,11.07)
cwm 2 WITHT 51.45+8.90 3.40(1.05,7.09) 3.53(0.46,8.58) 15.44+501  6.32(3.45,13.38)
PR BIYE 56.91+4.86V  1.37(0.25,6.52)  3.04(-0.79,6.30)  17.25+4.92  6.42(4.47,10.92)
A fiE wHE ANEES PNIIRGESI BN IR T 17 Bl FUIR TG B
g 22 TRITHT 8.86(6.91,11.81) 49.1745.39 22.64+6.12 11.16(9.43,16.21)
o HBITR 10.03(6.11,15.06) 52.56+5.28" 23.09+8.93 16.92(10.45,22.04)
w22 WITHT 10.04(8.29,19.02) 49.75+7.64 20.19+5.97 11.13(7.84,26.88)
s BT IR 9.19(7.08,13.53) 55.9545.39"? 20.43+4.97 13.01(10.06,16.53)

T SIRYTHT LR, 1) P<<0.05; 5 X IRZL [EEL, 2) P<<0.05.
Note: compared with that before treatment, 1) P<0.05; compared with the control group, 2) P<0.05.

323 24GITRIEERC IS SE L SiRyrET BROCTY N BIA I BRRIR, 2R W EASITHEE X
Fedss, 2 23R Je B S P A A B A AT, X 2 (P<0.05), W#5.
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F5 2EBITAIRRXTENELE (x£5)/ M(Pys, Prs) ] ‘
Table 5 Comparison of ankle joint range of motion between two groups
before and after treatment [ (%+s)/M( Py, Pys) ]

AP FIEC e £ B £ i A i SR
— IR 11.38(9.29,15.45) 36.45+13.33 10.96(5.98,14.02) 15.69(9.26,18.98)
B BT R 13.06(9.05,16.59) 37.89+7.51 8.13(6.11,10.98)" 14.53(9.29,19.91)
s 22 WBITRET 11.58(9.96,16.49) 33.50+10.67 11.55(7.46,15.97) 13.84(7.19,17.22)
HA WY 9.70(8.63,14.74) 38.45+11.38 10.66(4.32,12.46)" 14.27(9.00,27.69)
EAEE 1171 < G 0 1] N B0 A AINEH £ JARTE TG SITE I KRG SV R AR v 3
YBIFRT 11.51(7.02,17.77)  14.68(10.90,18.86)  39.19+7.71 18.66+6.75 22.94+9.49

papicE: 22
R BITIE 11.83(8.88,14.85)  14.14(12.30,21.13)  40.99+10.35 19.16+8.48 20.68+8.61

JRITHT 11.96(8.26,17.70)  14.31(12.62,16.47)  39.44+7.95 17.34+5.92 25.27412.10
WIFE  9.65(4.08,15.05)" 16.29(12.62,24.27)  41.047.64 18.17+4.90 22.20410.81
SRS ILEL, 1) P<<0.05,
Note: compared with that before treatment, 1) P<0.05.
3.3 241IB97 i) KOOS T4y bbis R AIRYT SRR R L H TG 3l s sh AR SR T
ST ET R 2 AR TSR R H RS Rl MG R SE AR IR T REE MR KOOS MM
3 s B BRI RE RO AH G A IR BT 5 (P<<0.05), L6,
KOOS 4334 8 42 % (P<<0.05) . 5 XTI 4H Hedx,

ged 22

£6 24887 HEKOOSIES LB [ M(P,,P,,) ] AN
Table 6 Comparison of KOOS assessment scale before and after treatment between the two groups [M(P,,,P,;)] Scores
2051 % I 1] LIRIN I H i 3h
W YRYTHT 69.650(60.700,82.100) 75.000(66.000,80.600) 86.050(70.625,92.975)
Xd‘““’ﬁ 22 Ly 1 i) 4 1
RITIE 78.600(75.000,89.300) 84.700(77.800.89.600) 91.200(77.925,94.100)
4 99 RITHY 75.000(67.900,82.100) 75.000(61.825,81.275) 85.300(75.750,91.550)
W e 4 ‘
5 I A 92.900(83.925,96.400)"?  94.400(91.000,97.200)V% 97.100(94.100,100.000)"?
205 1%k B[] 1z B iR SR Ui he JE DG AR DG AR T BT KOOS &4
- RIFET 35.000(13.750,80.000) 43.800(29.725,68.800) 306.700(241.475,401.200)
Xd‘““’ﬂ 22 NS 1] D 0]
BITE 42.500(33.750,71.250) 53.150(35.950,65.625) 359.050(298.050,400.000)
2 99 MEvagil] 45.000(20.000,61.250) 31.300(23.450.57.850) 307.350(262.300,360.075)
T\ v Z

BITIE 80.000(68.750,86.250)"%  71.900(62.500,76.575)"%  426.650(415.075,448.900)"?
HE SIRYTHT LR, 1) P<<0.05; 5 X IRZL L4, 2) P<<0.05.
Note: compared with that before treatment, 1) P<0.05; compared with the control group, 2) P<0.05.

3.4 24Ky TUGT keik R7 24iETFHIE TUGT ELEE (+s) s
538YTRT bR, 2 409697 )5 TUGT 34 BH I8 45 Table 7 Comparison of TUGT between two groups
(P<<0.05)., SXFHRZ i, 8413577 )5 TUGT B before and after treatment (x+s) s
B (P<0.05). W37 H 5 1% NEYEif] WBITIE
T : o AL 22 10.57+2.18  9.69+1.47"
N Y 2 2 )| >
3.5 28U R TR R 22 10234182  8.38+0.89"

NAY 1\ 7H 14 A NAY NHE N - -

TR, 2R DCS TR IR " e 1) peo.05; AN IEEZ 2) <005,
W3z SR G B AN DL R A 5596 9 7 G R 5 Note: compared with that before treatment, 1) P<0.05; compared
HE L with the control group, 2) P<0.05.
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4 it it
4.1 tDCS B & HE S 168 9Y W o i KOA B 47
85 )13

AR Bon , 5XF A e, e iR Yy
Ja A S EU I B X R R (DCS BX A R IR
JTRENS AT R E KOA B E AT IhE . X g5 LA
THZEA KO REEIRIT % KOA B AE R Al
MR R E T . KOA 5 FA U0 i >R FH Il e
A YRR A, FE R e
Kegidi AR/ A2 R | LS A5 5[] 34
JngE . AWFFREER J6Y7 0T B KOA 37
RO REN RSB R (R AR K
ARG P D 5 S N ) B AR A0 A T A AR
G AT g AKX 5 ZHU
LS SE 25 AR . @) tDCS A 14 3 fz 2 24 Ag M
tDCS 38 128 FHAR R BAE T 91 9z 3h i )2 M1 X, \f
B B LA A 1 Y TR U A S5 (Can Y HE R )
TR, 30441 5 9 A 308 3% (A e i — 2 R 5 ) . A
WA 7R, KOA B R OC T2 SR, Xl M1 X0
B ek 555 , L0 KT 5 5 AR B (VAS 343 ) ()
B R A% (WOMAC 143 ) 2 fAH S, 3 i «DCS $2
1 KOA B35 X M1 X %A & T 4190 il
TI6e , 45 w50 B R 2% 4 1 94 e VA o1 RE O, T ek 5
KOA 3 bR 7 AR St K IR m A KA
@ tDCS B A FE IR 7 0] P[] 348 565 2 458 ol S50
tDCS BHAR A8 M1 X, 38 3= A A 95 18 55 B 74
IR A I X IR F0HE [ 5 k) ) %A,
IR AR 515 5. R YIZE i & 2 i dh i A
R ORI B AL, B R B D R -3 B A2
BEL 7 PR G 2 5 386 T 56 5 Fee o, w2 D g T R R
T H AL 5 TR KOA e S T 0 o Ik Ah,
P A ] i ML IX %A e (i iz B2 2] S5 L
PRVl O A Rl 22 UL IR P o i £ B A2 DI X I i
WLPR R SEE R, MO AR IR A A A T D fE
4.2 tDCSIBEAREEIRYT nl ok KOA A Hie 1
etk vbh 0 VB B B8/ R O Y R R o 9 25 L

Ao g R, S5XF A e, iR 46T
Je 8 2 JeE o A R R /W O R R T 1 sl T 8
B I T R, BXHR R tDCS B A B & 6T 1T E KOA
BB DT R A R B/ T S T A R T B
Filo AIRES LA R R 5@ tDCS n A A0 KOA
BRI TR KOA B F AR b O H
SERE I ) B OCTT il A B B SRR AR IR ST K
PR T 3% 201 ] 5 fde A AR sk 2 L 155 o o 2
PYE TR, Xl e 5 KOA B3 567 & Bl i 41 %
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HEA G o tDCS AR 42 48 K7~ [ 1 1 4L A K -6
(interleukin-6, IL-6) . i 98 3K %8 A F — o (tumor ne-
crosis factor—a, TNF-a) |, FIRBIR AT (U 1L-10),
T G T J TR B, W65 T S 1T 2 mT  280
T PCIR AT I 3 B, 3T iR R - T 2l 32 FRAG 26
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ABSTRACT Objective To observe the clinical efficacy of transcranial direct current stimulation (tDCS) combined with rehabili-
tation therapy on patients with knee osteoarthritis (KOA). Methods A total of 44 KOA patients who were treated in the outpatient
department of Rehabilitation of the First Hospital of Hebei Medical University from November 2023 to July 2024 were enrolled and
randomly divided into control group and experimental group, with 22 cases in each group. Allocation concealment was performed.
Both groups received conventional rehabilitation therapy, which included microwave therapy (20 minutes a time, three times per
week for two consecutive weeks) and exercise training (30 minutes a time, with a three-minute rest every 10 minutes, three times a
week for three consecutive weeks). The control group received sham transcranial direct current stimulation in addition to the conven-
tional rehabilitation therapy. The electrodes were placed in the relevant cerebral motor response areas, with the anode placed at the
primary motor cortex (M1 area) contralateral to the affected knee and the cathode placed at the supraorbital area (SO area) ipsilater-
al to the affected knee, without actual stimulation current. The experimental group received active transcranial direct current stimula-
tion in addition to the conventional rehabilitation therapy, with the same electrode placement as the control group, a stimulation cur-
rent of 2 mA and a duration of 20 minutes, three times a week, continuous treatment for 12 times. One day before the start of treat-
ment and one day after the completion of treatment, the whole-body three-dimensional gait and motion analysis system was used to
evaluate the walking function (step length, stride length, walking speed, cadence and stance phase percentage) and joint kinematic
parameters (range of motion of the hip/knee/ankle joints in the sagittal, horizontal and frontal plane ); Knee Injury and Osteoarthritis
Outcome Score (KOOS) was used to evaluate the functional status of the knee joint (pain, other symptoms, activities of daily living,
sports and recreation functions, and knee joint-related quality of life); the Timed Up and Go Test (TUGT) was used to evaluate the
patients' functional mobility; adverse reactions between the two groups were compared. Results (1) Walking function: compared
with that before treatment, the step length, walking speed and stride length of both groups increased significantly after treatment (P<
0.05), and the stance phase percentage decreased significantly (P<0.05). Compared with the control group, the step length and walk-
ing speed of the experimental group after treatment were significantly higher (P<0.05). (2) Range of motion of hip, knee and ankle
joints: compared with those before treatment, the hip and knee joint flexion angles and sagittal plane range of motion of both groups
after treatment increased significantly (P<0.05); the ankle joint adduction angle and hip joint abduction angle decreased significantly
(P<0.05); and the ankle joint varus angle was significantly lower (P<0.05). Compared with the control group, the hip joint flexion
angle and sagittal plane range of motion of the experimental group were significantly higher after treatment (£<0.05); the knee joint
sagittal plane range of motion was significantly higher (P<0.05). (3) KOOS score: compared with those before treatment, the scores
of symptoms, pain, daily activities, sports and recreation functions, knee joint-related quality of life and total KOOS score of both
groups after treatment increased significantly (P<0.05). Compared with the control group, the scores of symptoms, pain, daily activi-
ties, sports and recreation functions, knee joint-related quality of life and total KOOS score of the experimental group after treatment
were significantly higher (£<0.05). (4) TUGT: compared with before treatment, the TUGT of both groups after treatment decreased
significantly (P<0.05). Compared with the control group, the TUGT of the experimental group after treatment was significantly short-
er (P<0.05). (5) Safety: during the treatment period, no adverse reactions related to skin irritation or exercise training were reported
in both groups. Conclusion Transcranial direct current stimulation combined with rehabilitation therapy can effectively improve
the walking function, hip flexion angle, sagittal plane range of motion of hip and knee joints, knee joint functional status and func-
tional mobility of patients with knee osteoarthritis, with high safety and worthy of clinical generalization and application.

KEY WORDS knee osteoarthritis; transcranial direct current stimulation; rehabilitation therapy; gait function; motor function;
knee function
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